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(57) ABSTRACT

The present disclosure provides a high-voltage level conver-
sion circuit at least comprising a first NMOS transistor, a first
PMOS transistor, a second NMOS transistor, a second PMOS
transistor, a third PMOS transistor, a third NMOS transistor,
a fourth PMOS transistor and a fourth NMOS transistor for
receiving an input signal have a first voltage level and a
second voltage level and converting the input signal to an
output signal having a third voltage level and a fourth voltage
level. Compared to conventional high-voltage level conver-
sion circuits the provided high-voltage level conversion cir-
cuit occupies less circuit area.

10 Claims, 7 Drawing Sheets
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1
HIGH-VOLTAGE LEVEL CONVERSION
CIRCUIT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The instant disclosure relates to a high-voltage level con-
version circuit; in particular, to a high-voltage level conver-
sion circuit that needs less circuit area.

2. Description of Related Art

Please refer to FIG. 1 showing a schematic of a conven-
tional high-voltage level conversion circuit. The conventional
high-voltage level conversion circuit 1 has a first stage circuit
110 and a second stage circuit 120. The input voltage of the
first stage circuit 110 is the first voltage level VSS or the
second voltage level VDD, wherein VDD>VSS. The first
stage circuit 110 comprises NMOS transistors 111, 112 and
PMOS transistors 113, 114. The second stage circuit 120
comprises NMOS transistors 121, 122 and PMOS transistors
123, 124. The circuit of the first stage circuit 110 and the
second stage circuit 120 are depicted in FIG. 1.

The first stage circuit 110 converts VDD or VSS of the
input signal to the third voltage level VGH or VSS for output,
wherein VGH is corresponding to VDD. In other words, the
first stage circuit 110 maintains VSS (that VSS is not
changed), and converts the high-voltage level (which is VDD)
of the input signal to VGH.

Further, the second stage circuit 120 respectively converts
VSS and the VGH of the input signal (coming from the first
stage circuit 110) to the fourth voltage level VGL and the
VGH, wherein VGL is corresponding to VSS. In other words,
the second stage circuit 120 maintains VGH and converts the
low voltage level (which is VSS) of the input signal to VGL.

However, in order to meet the required transition ability
and response speed, the NMOS transistors 111, 112 and the
PMOS transistor 123, 124 usually need to provide wider
channel width for providing larger current, therefore the cir-
cuit area is dominated by the NMOS transistors 111, 112 and
the PMOS transistors 123, 124. Accordingly, the larger circuit
area causes more manufacturing cost of the circuit.

SUMMARY OF THE INVENTION

The object of the instant disclosure is to provide a high-
voltage level conversion circuit for converting an input signal
with low voltage level to a high-voltage level signal.

In order to achieve the aforementioned objects, according
to an embodiment of the instant disclosure, a high-voltage
level conversion circuit is offered. The high-voltage level
conversion circuit comprises a first NMOS transistor, a first
PMOS transistor, a second NMOS transistor, a second PMOS
transistor, a third PMOS transistor, a third NMOS transistor,
a fourth PMOS transistor, and a fourth NMOS transistor. The
gate of the first NMOS transistor is connected to an input
terminal for receiving an input signal. The source of the first
NMOS transistor is connected to a first voltage level, wherein
the input signal comprises the first voltage level and a second
voltage level. The gate of the first PMOS transistor is con-
nected to the input terminal for receiving the input signal. The
source of the first PMOS transistor is connected to the second
voltage level. The drain of the second NMOS transistor is
connected to the drain of the first PMOS transistor. The gate
and the drain of the second NMOS transistor are connected
together, thus the voltage across the second NMOS transistor
is at least a threshold voltage when the second NMOS tran-
sistor is conducted. The drain of the second PMOS transistor
is connected to the drain of the first NMOS transistor. The

10

15

20

25

30

35

40

45

50

55

60

65

2

gate and the drain of the second PMOS transistor are con-
nected together, thus the voltage across the second PMOS
transistor is at least a threshold voltage when the second
PMOS transistor is conducted. The drain of the third PMOS
transistor is connected to the source of the second PMOS
transistor. The source of the third PMOS transistor is con-
nected to a third voltage level. The drain of the third NMOS
transistor is connected the source of the second NMOS tran-
sistor. The source of the third NMOS transistor is connected
to a fourth voltage level. The gate of the fourth PMOS tran-
sistor is connected to the drain of the first NMOS transistor.
The source of the fourth PMOS transistor receives the third
voltage level. The drain of the fourth PMOS transistor is
connected to the gate of the third NMOS transistor. The gate
of the fourth NMOS transistor is connected to the drain of the
first PMOS transistor. The source of the fourth NMOS tran-
sistor receives the fourth voltage level. The drain of the fourth
NMOS transistor is connected to the gate of the third PMOS
transistor, wherein the drain of the fourth PMOS transistor
and the drain of the fourth NMOS transistor are for generating
a high-voltage level conversion signal.

In summary, the provided high-voltage level conversion
circuit occupies smaller area of the transistors and achieves
the same function of the conventional high-voltage level con-
version circuit, wherein the function converts the input signal
with low voltage to the output signal with higher voltage.
According to the disclosed novel circuit design, the provided
high-voltage level conversion circuit needs less circuit area,
thus the manufacturing cost of the circuit could be reduced.

In order to further the understanding regarding the instant
disclosure, the following embodiments are provided along
with illustrations to facilitate the disclosure of the instant
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic of a conventional high-voltage
level conversion circuit;

FIG. 2A shows a schematic of a high-voltage level conver-
sion circuit according to an embodiment of the instant disclo-
sure;

FIG. 2B shows a wave diagram of a high-voltage level
conversion circuit according to an embodiment of the instant
disclosure;

FIG. 3A shows a schematic of a high-voltage level conver-
sion circuit according to another embodiment of the instant
disclosure;

FIG. 3B shows a wave diagram of a high-voltage level
conversion circuit according to another embodiment of the
instant disclosure;

FIG. 4A shows a schematic of a high-voltage level conver-
sion circuit according to another embodiment of the instant
disclosure; and

FIG. 4B shows a waveform of a high-voltage level conver-
sion circuit according to another embodiment of the instant
disclosure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The aforementioned illustrations and following detailed
descriptions are exemplary for the purpose of further explain-
ing the scope of the instant disclosure. Other objectives and
advantages related to the instant disclosure will be illustrated
in the subsequent descriptions and appended drawings.
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[An Embodiment of the High-Voltage Level Conversion
Circuit]

Please refer to FIG. 2A showing a schematic of a high-
voltage level conversion circuit according to an embodiment
of the instant disclosure. The high-voltage level conversion
circuit 2 comprises a first NMOS transistor NM1, a first
PMOS transistor PM1, a second NMOS transistor NM2, a
second PMOS transistor PM2, a third PMOS transistor PM3,
a third NMOS transistor NM3, a fourth PMOS transistor
PM4, and a fourth NMOS transistor NM4. The high-voltage
level conversion circuit 2 is connected to four voltages which
are a first voltage level VSS, a second voltage level VDD, a
third voltage level VGH and a fourth voltage level VGL
respectively. The first voltage level VSS is lower than the
second voltage level VDD, the second voltage level VDD is
lower than the third voltage level VGH, and the fourth voltage
level is lower than the first voltage level VSS.

The gate of the first NMOS transistor NM1 is connected to
an input terminal IN for receiving an input signal. The source
of the first NMOS transistor NM1 is connected to the first
voltage level VSS, wherein the input signal from the input
terminal IN comprises the first voltage level VSS and the
second voltage level VDD. The gate of the first PMOS tran-
sistor PM1 is connected to the input terminal IN for receiving
the input signal. The source of the first PMOS transistor PM1
is connected to the second voltage level VDD.

The drain of the second NMOS transistor NM2 is con-
nected to the drain of the first PMOS transistor PM1. The gate
and the drain of the second NMOS transistor NM2 are con-
nected together, thus the voltage across the second NMOS
transistor NM2 is at least a threshold voltage when the second
NMOS transistor NM2 is conducted. The drain of the second
PMOS transistor PM2 is connected to the drain of the first
NMOS transistor NM1. The gate and the drain of the second
PMOS transistor PM2 are connected together, thus the volt-
age across the second PMOS transistor PM2 is at least a
threshold voltage when the second PMOS transistor is con-
ducted. It is worth mentioning that, in this embodiment, the
voltage across the second NMOS transistor NM2 when the
second NMOS transistor NM2 is conducted may be the same
as the voltage across the second PMOS transistor NM2 when
the second PMOS transistor PM2 is conducted, for example
the same threshold voltage Vth.

The drain of the third PMOS transistor PM3 is connected to
the source of the second PMOS transistor PM2. The source of
the third PMOS transistor PM3 is connected to the third
voltage level VGH. The drain of the third NMOS transistor
NM3 is connected the source of the second NMOS transistor
NM2. The source of the third NMOS transistor NM3 is con-
nected to the fourth voltage level VGL.

The gate of the fourth PMOS transistor PM4 is connected
to the drain of the first NMOS transistor NM1. The source of
the fourth PMOS transistor PM4 receives the third voltage
level VGH. The drain of the fourth PMOS transistor PM4 is
connected to the gate of the third NMOS transistor NM3. The
gate of the fourth NMOS transistor NM4 is connected to the
drain of the first PMOS transistor PM1. The source of the
fourth NMOS transistor NM4 receives the fourth voltage
level VGL. The drain of the fourth NMOS transistor NM4 is
connected to the gate of the third PMOS transistor PM3.

It is worth mentioning that the drain of the fourth PMOS
transistor PM4 and the drain of the fourth NMOS transistor
NM4 are for generating a high-voltage level conversion sig-
nal. In order to provide the high-voltage level conversion
signal according to the drain voltage of the fourth PMOS

20

40

45

50

4

transistor PM4 and the drain voltage of the fourth NMOS
transistor NM4, the instant disclosure provides three exem-
plary embodiments.

In this embodiment, the source of the fourth transistor
PMOS transistor PM4 is connected to the third voltage level
VGH. The source of the fourth NMOS transistor NM4 is
connected to the fourth voltage level VGL. The drain of the
fourth NMOS transistor NM4 is connected to the gate of the
third NMOS transistor NM3. The drain of the fourth NMOS
transistor NM4 is connected to the drain of the fourth PMOS
transistor PM4 for being an output terminal OUT (which is
the node C1), and the output terminal OUT provides the
high-voltage level conversion signal.

Please refer to FIG. 2A in conjunction with FIG. 2B, FIG.
2B shows a wave diagram of a high-voltage level conversion
circuit according to an embodiment of the instant disclosure.
Then we further explain the operation of the high-voltage
level conversion circuit 2. Because the input signal of the
input terminal IN may be the first voltage level VSS or the
second voltage level VDD, these two conditions are respec-
tively described thereafter.

When the input signal changes from the first voltage level
VSS to the second voltage level VDD, the first NMOS tran-
sistor NM1 is turned on and the first PMOS transistor PM1 is
turned off, then the voltage of the drain of the first NMOS
transistor NM1 is gradually pulled down to the first voltage
level VSS (that is, referring to FIG. 2B, the situation when the
voltage of the node A1 decreases from a higher voltage to the
first voltage level VSS), and the fourth PMOS transistor PM4
is turned on to pull up the voltage of the output terminal OUT
so as to cause the third NMOS transistor NM3 to be turned on,
thus the voltage of the drain of the first PMOS transistor PM1
is pulled down to the fourth voltage level VGL added with the
threshold voltage |Vthl (that is, referring to FIG. 2B, the
situation when the voltage of the node B1 decreases from a
higher voltage to the voltage VGL+IVthl) in order to turn off
the fourth NMOS transistor NM4 for pulling up the voltage of
the output terminal OUT to the third voltage level VGH.
Further, when the voltage of the output terminal OUT is
pulled up to the third voltage VGH, the third PMOS transistor
PM3 is turned off. The waveform of the output terminal OUT
indicated by the node C1 can be seen in FIG. 2B.

On the other hand, when the input signal changes from the
second voltage level VDD to the first voltage level VSS, the
first NMOS transistor NM1 is turned off and the first PMOS
transistor PM1 is turned on, then the voltage of the drain of the
third NMOS transistor NM3 is pulled up to the second voltage
level VDD (that is, referring to FIG. 2B, the situation when
the voltage of the node B1 increases from a lower voltage to
the second voltage level VDD), and the fourth NMOS tran-
sistor NM4 is turned on to pull down the voltage of the output
terminal OUT so as to cause the third PMOS transistor PM3
to be turned on, thus the voltage of the drain of the first NMOS
transistor NM1 is pulled up to the third voltage level VGH
minus the threshold voltage IVthl (that is, referring to FIG.
2B, the situation when the voltage of the node A1l increases
from a lower voltage to the voltage VGL-IVthl) in order to
turn off the fourth PMOS transistor PM4 for pulling down the
voltage of the output terminal OUT to the fourth voltage level
VGL. Further, when the voltage of the output terminal OUT is
pulled down to the fourth voltage level VGL, the third NMOS
transistor NM3 is turned off.

The circuit in this embodiment could decrease the required
circuit area of the first NMOS transistor NM1 and the first
PMOS transistor PM1 in the input portion of the circuit, and
the transition ability and response speed of the circuit could
be substantially maintained. Meanwhile, the overall circuit
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area (occupied by all transistors) of the high-voltage level
conversion circuit 2 is also smaller than the circuit area occu-
pied by the conventional high-voltage level conversion circuit
1 (shown in FIG. 1).

[Another Embodiment of the High-Voltage [.evel Conver-
sion Circuit]

Please refer to FIG. 3A in conjunction with FIG. 3B, FIG.
3A shows a schematic of a high-voltage level conversion
circuit according to another embodiment of the instant dis-
closure, and FIG. 3B shows a wave diagram of a high-voltage
level conversion circuit according to another embodiment of
the instant disclosure. The high-voltage level conversion cir-
cuit 3 of FIG. 3A is significantly identical to the high-voltage
level conversion circuit 2 shown in FIG. 2A except for difter-
ences specified in the follows. A fifth PMOS transistor PM5,
a fifth NMOS transistor NM5, a sixth PMOS transistor PM6
and a sixth NMOS transistor NM6 are added to the high-
voltage level conversion circuit 3. The sixth PMOS transistor
PM6 and the sixth NMOS transistor NM6 constitute the
buffer of the output terminal OUT, thus the signal of the
output terminal OUT is just the inversion signal of the node
C2 shown in FIG. 3A.

In this embodiment, in order to cause the voltage of the
drain of the fourth PMOS transistor PM4 and the voltage of
the drain of the fourth NMOS transistor NM4 to generate the
high-voltage level conversion signal, the drain of the fourth
PMOS transistor PM4 is connected to the drain of the fourth
NMOS transistor NM4 (that is the same with the previous
embodiment) for generating the high-voltage level conver-
sion signal.

The gate of the fitth PMOS transistor PMS5 is connected to
the drain of the fourth PMOS transistor PM4. The drain of the
fifth PMOS transistor PMS5 is connected to the source of the
fourth PMOS transistor PM4. The source of the fifth PMOS
transistor PM5 is connected to the third voltage level. It is
worth mentioning that, in this embodiment, the source of the
fourth PMOS transistor PM4 is not directly connected to the
third voltage level VGH, but the source of the fourth PMOS
transistor PM4 receives the third voltage level VGH via the
fifth PMOS transistor PMS5.

The gate of the fifth NMOS transistor NMS5 is connected to
the drain of the fourth NMOS transistor NM4. The drain of
the fifth NMOS transistor NMS5 is connected to the source of
the fourth NMOS transistor NM4. The source of the fifth
NMOS transistor NM5 is connected to the fourth voltage
level VGL. It is worth mentioning that, the source of the
fourth NMOS transistor NM4 is not directly connected to the
fourth voltage level VGL, but the source of the fourth NMOS
transistor NM4 receives the fourth voltage level VGL via the
fifth NMOS transistor NM5.

The source of the sixth PMOS transistor PM6 is connected
to the third voltage level VGH. The gate of the sixth PMOS
transistor PM6 is connected to the drain of the fourth PMOS
transistor PM4. The source of the sixth NMOS transistor
NMB6 is connected to the fourth voltage level VGL. The gate
ofthe sixth NMOS transistor NM6 is connected to the drain of
the fourth NMOS transistor NM4. The drain of the sixth
NMOS transistor NM6 is connected to the drain of the sixth
PMOS transistor PM6 for being the output terminal OUT. The
sixth PMOS transistor PM6 and the sixth NMOS transistor
NMB6 constitute the buffer of the output stage.

Compared with the circuit of the previous embodiment
shown in FIG. 2, this embodiment’s circuit further decreases
the circuit area of the first NMOS transistor NM1 and the first
PMOS transistor PM1, and the transition ability and response
speed of the circuit can be substantially maintained. Mean-
while, the overall circuit area (occupied by all transistors) of
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the high-voltage level conversion circuit 3 is also smaller than
the circuit area occupied by the high-voltage level conversion
circuit 2 (shown in FIG. 2A). That is, the circuit area occupied
by the added fifth NMOS transistor NMS5, the fifth PMOS
transistor PM5, the sixth NMOS transistor NM6 and the sixth
PMOS transistor PM6 can be smaller than the reduced area of
the first NMOS transistor NM1 and the first PMOS transistor
PM1.

[Another Embodiment of the High-Voltage Level Conver-
sion Circuit]

Please refer to FIG. 4A in conjunction with FIG. 4B, FIG.
4A shows a schematic of a high-voltage level conversion
circuit according to another embodiment of the instant dis-
closure, and FIG. 4B shows a wave diagram of a high-voltage
level conversion circuit according to another embodiment of
the instant disclosure. The high-voltage level conversion cir-
cuit 4 of FIG. 4A is significantly identical to the high-voltage
level conversion circuit 2 shown in FIG. 2A except for differ-
ences specified in the follows. A fifth PMOS transistor PM5',
a fifth NMOS transistor NM5', a sixth PMOS transistor PM6
and a sixth NMOS transistor NM6 are added to the high-
voltage level conversion circuit 4. The sixth PMOS transistor
PM6 and the sixth NMOS transistor NM6 constitute the
buffer of the output terminal OUT, thus the signal of the
output terminal OUT is just the inversion signals of the nodes
C3 and D3 shown in FIG. 4A. It is worth mentioning that, the
drain of the fourth PMOS transistor PM4 is connected to the
gate of the third NMOS transistor NM3, and the drain of the
fourth NMOS transistor NM4 is connected to the gate of the
third PMOS transistor PM3 (that is the same with the high-
voltage level conversion circuit 2 of FIG. 2A).

In this embodiment, for causing the voltage of the drain of
the fourth PMOS transistor PM4 and the voltage of the drain
of the fourth NMOS transistor NM4 to generate the high-
voltage level conversion signal, different from the previous
embodiments, the drain of the fourth NMOS transistor NM4
and the drain of the fourth PMOS transistor PM4 are not
connected. The fifth PMOS transistor PM5' and the fifth
NMOS transistor NM5' are connected between the drain of
the fourth NMOS transistor NM4 (which is the node C3) and
the drain of the fourth PMOS transistor PM4 (which is the
node D3). Additionally, in this embodiment, the source of the
fourth PMOS transistor PM4 is directly connected to the third
voltage level VGH, and the source of the fourth NMOS tran-
sistor NM4 is directly connected to the fourth voltage level
VGL (that is the same with the embodiment of FIG. 2A).

The gate and the drain of the fifth PMOS transistor PM5' is
connected to the drain of the fourth NMOS transistor NM4
(which is the node C3). The source of the fifth PMOS tran-
sistor PM5' is connected to the drain of the fourth PMOS
transistor PM4. The gate and the drain of the fifth NMOS
transistor NM5' is connected to the drain of the fourth PMOS
transistor PM4 (which is the node D3). The source of the fifth
NMOS transistor NM5' is connected to the drain of the fourth
NMOS transistor NM4.

The source of the sixth PMOS transistor PM6 is connected
to the third voltage level VGH. The gate of the sixth PMOS
transistor PM6 is connected to the drain of the fourth PMOS
transistor PM4. The source of the sixth NMOS transistor
NMB6 is connected to the fourth voltage level VGL. The gate
ofthe sixth NMOS transistor NM6 is connected to the drain of
the fourth NMOS transistor NM4. The drain of the sixth
NMOS transistor NM6 is connected to the drain of the sixth
PMOS transistor PM6 for being the output terminal OUT. The
sixth PMOS transistor PM6 and the sixth NMOS transistor
NMB6 constitute the buffer of the output stage.
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Compared with the circuit of previous embodiment shown
in FIG. 2, this embodiment’s circuit further decreases the
circuit area of the first NMOS transistor NM1 and the first
PMOS transistor PM1, and the transition ability and response
speed of the circuit can be substantially maintained. Mean-
while, the overall circuit area of the high-voltage level con-
version circuit 4 is also smaller than the circuit area occupied
by the high-voltage level conversion circuit 2 (shown in FIG.
2A). That is, the circuit area occupied by the added fifth
NMOS transistor nM5', the fifth PMOS transistor PM5', the
sixth NMOS transistor NM6 and the sixth PMOS transistor
PMB6 can be smaller than the reduced area of the first NMOS
transistor NM1 and the first PMOS transistor PM1.

According to above descriptions, the provided high-volt-
age level conversion circuit occupies a smaller area of the
transistors and achieves the same function of the conventional
high-voltage level conversion circuit, wherein the function
converts the input signal with low voltage to the output signal
with higher voltage. According to the disclosed novel circuit
design, while reducing the area of the first NMOS transistor
NM1 and the first PMOS transistor PM1 in the input portion
the provided high-voltage level conversion circuit needs less
circuit area, therefore the manufacturing cost of the circuit
can be reduced.

The descriptions illustrated supra set forth simply the pre-
ferred embodiments of the instant disclosure; however, the
characteristics of the instant disclosure are by no means
restricted thereto. All changes, alternations, or modifications
conveniently considered by those skilled in the art are deemed
to be encompassed within the scope of the instant disclosure
delineated by the following claims.

What is claimed is:

1. A high-voltage level conversion circuit comprising:

a first NMOS transistor, the gate of the first NMOS tran-
sistor connected to an input terminal for receiving an
input signal, the source of the first NMOS transistor
connected to a first voltage level, wherein the input
signal comprises the first voltage level and a second
voltage level;

a first PMOS transistor, the gate of the first PMOS transis-
tor connected to the input terminal for receiving the
input signal, the source of the first PMOS transistor
connected to the second voltage level;

a second NMOS transistor, the drain of the second NMOS
transistor connected to the drain of the first PMOS tran-
sistor, the gate and the drain of the second NMOS tran-
sistor connected together, thus the voltage across the
second NMOS transistor being at least a threshold volt-
age when the second NMOS transistor is conducted;

a second PMOS transistor, the drain of the second PMOS
transistor connected to the drain of the first NMOS tran-
sistor, the gate and the drain of the second PMOS tran-
sistor connected together, thus the voltage across the
second PMOS transistor being at least a threshold volt-
age when the second PMOS transistor is conducted;

a third PMOS transistor, the drain of the third PMOS tran-
sistor connected to the source of the second PMOS tran-
sistor, the source of the third PMOS transistor connected
to a third voltage level;

a third NMOS transistor, the drain of the third NMOS
transistor connected the source of the second NMOS
transistor, the source of the third NMOS transistor con-
nected to a fourth voltage level;

a fourth PMOS transistor, the gate of the fourth PMOS
transistor connected to the drain of the first NMOS tran-
sistor, the source of the fourth PMOS transistor receiv-
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ing the third voltage level, the drain of the fourth PMOS
transistor connected to the gate of the third NMOS tran-
sistor; and
a fourth NMOS transistor, the gate of the fourth NMOS
transistor connected to the drain of'the first PMOS tran-
sistor, the source of the fourth NMOS transistor receiv-
ing the fourth voltage level, the drain of the fourth
NMOS transistor connected to the gate of the third
PMOS transistor;

wherein the drain of the fourth PMOS transistor and the
drain of the fourth NMOS transistor are for generating a
high-voltage level conversion signal.

2. The high-voltage level conversion circuit according to
claim 1, wherein the first voltage level is lower than the
second voltage level, the second voltage level is lower than
the third voltage level, the fourth voltage level is lower the
first voltage level.

3. The high-voltage level conversion circuit according to
claim 2, wherein the source of the fourth PMOS transistor is
connected to the third voltage level, the source of the fourth
NMOS transistor is connected to the fourth voltage level, the
drain of the fourth NMOS transistor is connected to the drain
of the fourth PMOS transistor for being an output terminal,
the output terminal provides the high-voltage level conver-
sion signal.

4. The high-voltage level conversion circuit according to
claim 2, wherein when the input signal changes from the first
voltage level to the second voltage level the first NMOS
transistor is turned on and the first PMOS transistor is turned
off, then the voltage of the drain of the first NMOS transistor
is gradually pulled down to the first voltage level, and the
fourth PMOS transistor is turned on to pull up the voltage of
the output terminal so as to cause the third NMOS transistor
to be turned on, thus the voltage of the drain of the first PMOS
transistor is pulled down to the fourth voltage level added
with the threshold voltage in order to turn off the fourth
NMOS transistor for pulling up the voltage of the output
terminal to the third voltage level.

5. The high-voltage level conversion circuit according to
claim 4, wherein when the voltage of the output terminal is
pulled up to the third voltage level, the third PMOS transistor
is turned off.

6. The high-voltage level conversion circuit according to
claim 2, wherein when the input signal changes from the
second voltage level to the first voltage level, the first NMOS
transistor is turned off and the first PMOS transistor is turned
on, then the voltage of the drain of the third NMOS transistor
is pulled up to the second voltage level, and the fourth NMOS
transistor is turned on to pull down the voltage of the output
terminal so as to cause the third PMOS transistor to be turned
on, thus the voltage of the drain of the first NMOS transistor
is pulled up to the third voltage level minus the threshold
voltage in order to turn off the fourth PMOS transistor for
pulling down the voltage of the output terminal to the fourth
voltage level.

7. The high-voltage level conversion circuit according to
claim 6, wherein when the voltage of the output terminal is
pulled down to the fourth voltage level, the third NMOS
transistor is turned off.

8. The high-voltage level conversion circuit according to
claim 2, wherein the drain of the fourth NMOS transistor is
connected to the drain of the fourth PMOS transistor for
generating the high-voltage level conversion signal, the high-
voltage level conversion circuit further comprises:

a fifth PMOS transistor, the gate of the fifth PMOS tran-

sistor connected to the drain of the fourth PMOS tran-
sistor, the drain of the fifth PMOS transistor connected to
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the source of the fourth PMOS transistor, the source of
the fifth PMOS transistor connected to the third voltage
level, wherein the source of the fourth PMOS transistor
receives the third voltage level via the fifth PMOS tran-
sistor; and

a fifth NMOS transistor, the gate of the fifth NMOS tran-
sistor connected to the drain of the fourth NMOS tran-
sistor, the drain of the fifth NMOS transistor connected
to the source of the fourth NMOS transistor, the source
of the fifth NMOS transistor connected to the fourth
voltage level, wherein the source of the fourth NMOS
transistor receives the fourth voltage level via the fifth
NMOS transistor.

9. The high-voltage level conversion circuit according to

claim 8, further comprising:

a sixth PMOS transistor, the source of the sixth PMOS
transistor connected to the third voltage level, the gate of
the sixth PMOS transistor connected to the drain of the
fourth PMOS transistor; and

a sixth NMOS transistor, the source of the sixth NMOS
transistor connected to the fourth voltage level, the gate
of the sixth NMOS transistor connected to the drain of
the fourth NMOS transistor, the drain of the sixth NMOS
transistor connected to the drain of the sixth PMOS
transistor for being an output terminal.
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10. The high-voltage level conversion circuit according to
claim 2, wherein the source of the fourth PMOS transistor is
connected to the third voltage level, the source of the fourth
NMOS transistor is connected to the fourth voltage level, the
high-voltage level conversion circuit further comprises:

a fifth PMOS transistor, the gate and the drain of the fifth
PMOS transistor connected to the drain of the fourth
NMOS transistor, the source of the fifth PMOS transis-
tor connected to the drain of the fourth PMOS transistor;

a fitth NMOS transistor, the gate and the drain of the fifth
NMOS transistor connected to the drain of the fourth
PMOS transistor, the source of the fifth NMOS transis-
tor connected to the drain of the fourth NMOS transistor;

a sixth PMOS transistor, the source of the sixth PMOS
transistor connected to the third voltage level, the gate of
the sixth PMOS transistor connected to the drain of the
fourth PMOS transistor; and

a sixth NMOS transistor, the source of the sixth NMOS
transistor connected to the fourth voltage level, the gate
of the sixth NMOS transistor connected to the drain of
the fourth NMOS transistor, the drain of the sixth NMOS
transistor connected to the drain of the sixth PMOS
transistor for being an output terminal.
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